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= (54) Title: EXTElSfSION AND LOCKING ASSEMBLY FOR DRIPLESS ELEMENT AND CONTAINER THEREFORE 




(57) Abstract: A filter asseinbly (30) includes housing body (32) 
and a cover (34) enclosing a replaceable filter elMneiit (36). A sup- 
\ port core (36) in the housing body (32) includes an extension and 
locking assembly (70)! The element (3 6) includes a ring of filtration 
.media (120) with a pair of end caps (1 14, 122)! One end cap (122) 
•includes a central opening (124) such that the element . (3 6) can be 
received over the suppprt core (56). The extension and locking as- 
sembly (70) operates to prevent the cover. (34) firbm being attached 
to the housing body (32) without k proper filter element installed. 
. The extensibii and locking assembly (70) includes a bypass mem- 
, ber (76) and a, locking member (74), which are slideably located 
relative to each. other arid spring biased outwardly from, the support 
core (56). The locking member (74) urges the bypass member (76) * 
against a step (68) in the support core (56) to maintain the extension 
and locking assembly (70) in an outward, position. The other end 
cap (114) of the filter element includes internal protrusions (116) 
which engage ttie locking nieniber (74) when the filter element (36)' 
' is installed in tlie housing body (32) to disengage the bypass inem- 
. ber (76) from the support core (56), and allow the bypass member 
(76). and locking member (74) to move inwardly into the housing 
. body (32). The filter element (36) can be located in. a fluid-tight, 
ihcineratable storage container (164). The storage. container (164) 
includes a cup-siaped body (166) and a lid (168), which are easily 
connectable to each other. The body (166) can be used to remove a 
spent element from the housing body (32), and includes "a resilient 
retaining device (174) designed to engage and retain'an appropriate 
part orthe filter elemfent (36). 

•^EST AVAIUSLE COPY 



wo 01/91881 A2 



For two-letter, codes and other abbreviations, refer to (he "Guid- 
ance kotes on Codes andAbbres^iations"apfiearing at the begin- 
ning of each regular issue of the. PCT Gazette. . 



, wo 01/91881 . • :•. . PCTyfu'iSpl/14759 



EXTENSION A]>ro LOGKENG ASSEiV^ 

This invention relates* to fluid filters, and niore particularly to fuel filters for 
^^cles. " ... ' • 

Many types of filters (also referred to as "separators'') are known in the prior art 
Filters are y^^idely known for removing contanainants and otiier impurities frorn fluids 
such as fuel and oil. A popiilar type of filter has a housing that encloses a replaceable 
ring-shaped filter elernent. The filter element ensuies that impiarities. are removed firoin 
fuel or oil before it is delivered to systei^j conippnents such as; fuel injection punaps and 
fixel injectors.. Mating portions of the houismg form an interior enplosure for flie elem^jptt, 
and the housing portipns may be separated for r^lacement of a spqnt filter element 
Periodic replacement ofthe fiOlter elerii^t is required so that the filter element will not 
become so loaded with impurities that flow is restricted It is 'known tliat problems rnay 
arise when siich filter elenaents are replaced. 

One problem is that filter elements with different sizes and/or filtration 
culpabilities often have identical mounting configurations and can fit on the same filter 
head. However, use of the wrong filter element can cause poor engine performance and 
allow undesirable amounts of contapiinants to pass through the system.: 

Another problem is f&at individuals may reniove a spent filter element and simply 
re-attatch the housing ' portipns witiibut . a firesh element. If an automatic drain valve is 
used in the filter (see, e.g.,. Patent Specification US-A-5,468,386); fuel or oil can be- 
dumped to drain when an element is not installed in the housing. While the engine may 
operate (at least for a short period of \ime), this can be detriniental to the engine, 
particularly if. the operation of the engine depends on flie continued supply of oil or fiiel . 
firoih the filteir. 
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A still* further^^p^^ that upon removing the elemetit, an individual may. 

come into contact with the fiiel/oil and any impurities on the element, and get dirty hands. 
The user typically has to reach down into the housing to grasp the eleinent, . and may 
come into contact with residual fuel, or oil in the housing and on the element. In .addition^ 
any fuel or oil remaining on the element may drip, off - on the suirpunding engine 
components when the element is removed, thereby fouling the engine; or worse! yet, drip 
off onto the grotmdmd create environmental issues, " ; . 

To reduce and at least partially. eKminate some of tiiese problems, the i51ter 
assembly shown in Patent Specification US-A-4, 83 6,923, own by the Asisignee of the 
present application, was developed. This filter, assembly , includes a unique replacesible 
filter element tiiat is attached. to a removeable cover. The filter element includes an 
opening in one end cap opposite firom tiie cover, which allows the filter element to be 
removeably located over an elongated standpipe in the housing. The element is removed 
when the cover is rernoved (screwed off) from the housing. While this reduces skin . 
contact, with the element and thereby reduces the mess associated with an .element 
change, this does not. fully address the problem with fuel, oil and impurities draining off 
tiie element as it is removed from the housing and carriied across the engine. : . 

• In addition, the cover of thei housing.in the * 923 'patent is typically discarcied with, 
each spent element. . This is undesirable from a cionsea:vation and solid waste standpoint, 
as the coyer is usually a heavy plastic or metal component; It is generally desirable to 
"minimize the amount . of niaterial discarded, piarticularly if a discarded eleinent inust be 
treated as hazardous waste and/or cannot be easily incinerated. The cover a:lso represents 
a portion of the cost of the replacemeiit element. As. a result, this design adds cost to the 
replacement element. ; 

The element in the *923 patent may also be separated from the cover, and the 
cover re-attached to the housing without a fresh element also being installed. As such, 
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tibis design does not fully address the problems associated vydth operating an engine 
'\^fhput a filter element installed. • . / \ . - . 

-An. improved filter assembly is shown in Patent Specification US-A-5^770,065, 
also owned by the assignee of the present application.. In this patent, a standpipe is 
similarly provided internally to the housing, and ^ spring-biased . valve element is 
provided internal to the staiidpipe. The valve elenient is normally closed, and caa be 
' ehgaged and moved to an open .position by a projection on . an ''.end cap of the element 
when the element is properly installed m the. housing. The valve (and henfie the"^filtef , 
assembly) generally cannot be operated mihout a proper filter element installed. The 
filter shown 'in the *065 patent pyerconaes some of the problems associated, with the 
earlier '923 jpatent,. however, the cover is atta;ched to the element in the. same manner as 
in the *923 patent, and fuel and oil can still drip onto the engine and the siiirounding area 
when the filt^ element is replaced. Also, as in the *923 patent, the cover may be 
detached from the element and screwed back onto the housiag with out a fresh element 
beiiig installed. In some high-pressure fiiel systems, the valve element may actually be 
forced open, and \mfiltered fiiel can be allowed to pass to tiae downstream components. 
Ihis. can also be.detiitnentsd to . 

It is therefor believed there exists a need for a still farther, filtisr that reduces, if not 
eUminates, the mess and environiqiental issues associated with changing an element;, dnd 
prevents liie operation of the filter without a.prpper filter felement. ^ 
' According to the present invention, a hew and unique filter assembly is provided 
that prevent-s an improper filter element from being used in the filter and prevents 
operatiopL of the filter without a . filter element in place. Mess and enviromnental issues 
iare substantially reduced, if not eliniinated, during an element change. The filter elfcment 
is also simple aiid low-cost to manufacture. 

. The filter assembly of the present invention includes a replaceable element with a 
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[ ring of filtration mediaj,. and an end cap sealingly bonded to either end of the filtration 
media. Ail internal support core is fixed to an end wall, of the filter housing, and one of 
the end caps of the filter element include a central opening, such that the filter elernent 
can be removably received over , the support core. ;The support core provides internal 
support for the filter element, so that the filter element can be composed of only material 
. wMgh is easily inGinerated. . , >. 

An. extension aad locking assembly is ptoyided With the support . core. The 
extension and locking assembly operates to prevent the cover of the housing firom being 
attached to the housing body without a proper filter elem^t histalled in the housing, or 
without a filter: element in thehiousing. The extension and lockilig assembly includes a 
bypass mernber and a lbckih& The bypass member is closely and shdeably 

received "in the locking, merdber, while the locking member is closely and slideably 
received in the support core. In one embodiment, bdtii the Ipckihg member and the 
bypass , member have enlarged heads, mth. the enlarged , head of the bypass member 
overlying the enlarged head of the locking member. A inadn. spring extends between a 
shoulder on the support core and the enlarged head of the locking inernber.fo bias the 
locking member and bypass member oiitwardly from the support core. . 

When the locking member md bypass member are in their outer f)ositioii, the 
distal inner end of the locking member urges, the distal mner end of the bypass member 
radially outward, against the iimer surface of the support core. The support core includes 
an annular step or shoulder along its inner surfac^, arid the distal inner end of .the bypass 
member engages the step to prevent the extension ' and locking asjsemibly from being 
pushed inwardly into /the support core. The extension, and locking assembly is long 
enough siich that the cover of the housing cannot be attached to the housing body \yhen 
. the extension and locking assembly is in its outer position. ' 

The enlarged head of the bypass rriember includes a series of openings which 
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allow access tp the enlarged Kead of the locking membdr. The openings are strategicaUy 
placed, and the other end. cap (opposite firani the end cap . of tlie. filter element with the- 
central opening) . h£is ^. series of protrusions that extend aixidlly inward fiorn the end ca;p; 
in orientation with the openings:. When the element is installed over the support core, the 
protnisions extend through the openings in the head of the bypass member and engage 
the head of the locking member. • The protrusions force the locking, member axially 
inward, and in so doing,' move the distal inner end of the locking member away from tiie 
distal inner end of the bypass member. This allows the distal inner end of the bypass 
member to disengage from the. step in the support core, and the locking member and 
bypass member to slide in\y;ardly (retract) into the support core: In its inner position, the 
extension and locking assraibly allows the JBlter element to be properly located in the 
fflter housinig,' and the cover to b^ 

As should be appreciated, a filter element without a correct arrangement^- of 
protrusioi^ on its end cap will not engage the head of the locking member, and the 
ext^ion and. locking assembly wiH remain locking in its outer position^ thereby 
preventing the filter element from being properly assembled in the filter housing. 

Another: feature of the filter assembly is that during an element change, when^ the 
, coyer is removed, the extension and locking assembly will urge the spent element slightly 
outwardly from the housing, as' the extension/and locking assembly moves to its. ou^ 
position. This facilitates removing the spent filter element from the housing, and reduces 
contact with any fiiel or oil remaining in t^^ 

A bypass valve can be provided in the bypass inember to allow fluid to bypass the 
■filter element when the filter element becomes clogged with impinities. The bypass 
valv^ can.be provided as a unitary piebe with the bypass member, or as a'separate piece 
supported by the bypass member.. A bypass spring biases the head of the bypass valve 
against a central opening in the adjacent end cap to norrnally prevent fluid bypassing the 
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.element, but to allow fluid bypass wben the pressure in liie. housing increases above a 
predetennined amoiint. \ 

As discussed above, the filter element includes a pair of end caps, with a first of 
the end caps including a central opening to receive the central support core. The secdiid 
end cap includes the prbtnisions for operating the extens^^^ and locking asserhbly, and 
can include .a central opening if the bypass valve is used. ^ The central opening in the 
second end cap. is prefesrably boxinded by a short aimular flange, wtdch extends inwardly 
into the filter element, and s^als against the bypass valve when the element is located in.; 
tih,e housingij. The flange aild protrusions can be easily formed witii the CTid cap such as by 
molding the end cap as a unitary component, and liie filter element is otherwise a simple 
and inexpensive component to manufaLcture. - While not as preferred, the: protrusions 
could also be iforined oh a separate piece and held against* the inside surface of the second 
iendcap, •;. ■ . , . . -. ' . • . . 

■ According to another aspect of the present invention, there is provided a fluid-, 
tight storage container for the filter element. The storage container includes a first thin- 
walled cup-shaj)ed container portion^ where the first container portion having a 
dimension sufficient to enclose at least a portion of the filter element; ii) a second thin- 
walled cup-shaped container portion, where the second container portion also has a 
.dimension sufficient to enclose at least a portion of the filter element, the first and second 
container portions connectable'to form a fluid-tight enclosure for the filter element; iii) 
rheans integral with one of the container portions for retaining the filter element to the 
ohe container portion; and iv) means for conaecting the. first container portion to the 
^ second coktaineir portion so as to form a fluid-tight enclosure for the filter element. • 

. The portions of the container are preferably fdraied ^ from inexpensive, 
fightweight, incineratable material, for example, aplastic. One container portion iiicludes 
a . retaijaing device, such as a ridge or bead, integral with either the sidewall and/or. end 
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.wall of the cphtatmer portion, which is desigaed to engage an appropriate part of the filter' 
element aJnid retain the element in the container: The retaining device can have a number 
of different fomis, and can be configured to engage different locations oil the filter 
. element to retain the eletrient within the container. It is; preferred that the retaining device . 
be resilient, and resiliently deflect to engage a portion of the. end cap, such as the. outer 
p eriphery^^o f one of the end caps . / * . • » 

Diiring an element change, a ftesh elenient can removed firom the ^container 
and set aside: Ttiie empty portion of the container is then inverted,' and inserted open-end 
first into thei open end of the filter housing, in surrounding relation to the spent element 
This is facilitated by the element sitting slighfiy outwardly firoin the housing as discussed 
above. The resilient retaining device engages the elemeiit, and (cooperates with the 
element to re^tain the eleinent to the body. The container portion is then removed fi^om 
the "housing, with the element, attached thereto. Upon removing the container portion 
fliom the housing, the container portion is immediately turned upright, thereby preventing 
any fuel or oil firom dripping off the element and c6ntaminia,ting the suiroionding i^^^ 
The other coiitainer portion is then attached to the first container portion, and the eatire 
assembly, with the spent element, cian then be disposed^o^ 

Thus, as described above, the filter of the present invention prevents an improper 
filter dement from being us^cl in the filter, and prevents operation of the filter without a 
filter element in place. Mess and enviroranental issues &re, substantially reduced, if not 
eUihinated, dviring an element change. The filter element is also siniple and low-cost to 
-manufacture... . .. : . ; 

The invention is diagramnaatically illustrated , by way of . example in the 
accompariying drawings, in which: 

Figure 1 is an elevated perspective view in partial cross section of a first 
embodiment of the filter .constmcted according to the principles of the presept invention; 
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- Figure 2 is a cross-sectional Mde view of a portion of the filter shown in Hguire 1; 

Figure 3 is an exploded view of certain components of the filter of Figure 1; 
. Figure 4 is a cross-sectional side view of a . portion of the filter of Figure 1, 
•illustrating the Outer position ofthe extension and locldngassenibl^^ , • 
. 'Figure 5 is an enlarged view of a portion of the filter, of iFigure 4;- 

Figure 6 is ah elevated perspective view of. the extension and Ibdkjng asseinbly 
fqrthe filter of Figure 1; . ' ... 

Figure 7 is an inside view of the Upper end cap fo^ 

Figure 8 is a cross-sectional- side view of the extension and locking assenibly, 
illustrating the end cap of the filter element engaging the locking member; 

Figure 9 is crossTspctiqrial side view of tihe filter, illustrating the extension and 
' locking assembly in an outer position; • • 

Figure 10 is a cross-sectional side view of the extension and locking assembly 
shown constructed, according to a further embodiment of the present invention; . - . 
; Figure 11 is an exploded view pf the extension and locking assembly of Figure 

lo;-'- ' • ■ • . • " ; ■; \ • • " 

Figure 12 is an elevated perspective View of a separate end piece with protrusions 
for the filter of Figure 1; . . 

' Figure 13 is an exploded yiew of tiie container and a fresh elemmt for the fiiel . 
filterofFijgurel; : , . 

Figure 14 is a cross-sectiohal,sIde view of a first embodiment of the container for 
the filter element; * \ *; ■ 

Figure 15 is an enlarged view of a portion of the container of Figure 14;. 

Figure 1 6 is a cross-sectioixal enlarged view of: another portion of the container of 
Figure 14; ^ ' : . .. 

Figure 17 is a cross-sectional enlarged side view of a portion of the container. 
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iUustrating a second embodim ; 

Figure 1 8 is a cfoss-sectional side view of a third: embodiment of the container; 
' . Figure 19 is an. elevated perspeptiye view ; of a foiirth embodiment of . the 

container; . ; 

Figure 20 is a cro^s-sectional side view of the container, illustrating a fifth, 
enibodiment of the container; 
. ! . Figure 21 is an enlarged view of a portion of the container of Figure 20; and 

Figure 22 is a cross-sectional' side view of a sixth embodimient of the container. 

Referring now to the drawings^ and initiaiiy to Figure 1, a first embodiment, of a 
filter constructed according to the -piinciples of the present invention, is indicated 
generally at 30, The filter 30 is particularly suited ifor filtering.watdc and other peculate 
and contaminantS'firom fiiel (e.g., diesel fud)^ but is generally appropriate for si^fflrating 
any low density fluid (e.g., water) from a higlier density fluid (e.g., oii). The filter 30 of 
the first embodiment uacludes an annular housing body 32 with a cup-shaped cover 34 
retnoveably attached to an open end of the housing body. The housing body 32 and 
cover 34 defme an interior cavity 35 for a removable filter element 36. Housing 32 and. 
cover 34 a;re fortned from materials appropriate for th6 particialar application, for example- 
hard plastic, and the housiug .32 is fixed to an appropriate location on the engine: 

: Annular housing body 32 includes a disk-shaped end wall 37, and inlet port 38 
and an outlet port 39 which direct fuel into and out of the filter.; The mlet and outlet ports 
are illustrated ia^ being formed in. the end wall 37, however one or both could also be 
formed in housing body 32, of even in cover 34. In any case, fuel (or oil) to be filtered is 
directed through inlet port 38 and into a peripheral region 40 of the .filterj between 
housing body 32 and filter element 36. The fuel then passes radially inward .through 
element 36, where contaminants/particulate in the fuel are removed, and the filtered fuel . 
then passes through port. 39 to the downstream coraponents of the fuel system. 
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■ The Housing body 32 indiudes an open ©ad 42, add a series of internal threads 44. .; : 
areprovided near the open end. The cover 34 also includes an open efid4^, •vnth^ series . 
■ •' pf external threads 48 provided near the op en ^d. Threads 44 of housing, cooperate with • 
. - threads 48 of cover 34 to enable the cover to be easily screwed onto and off of the 
5 housing. • An O.-rihg seaV or gasket 50 is provided between the housing components to 
provide a fluid-tight seal. The ibove is puly one technique for attaching the cover, tp the 
hoi^g, arid other techniques aiepossible as should be known to those skilled in the art, 

. A threaded spud or collar . 54 is provided centrally in , the end waiU 37 of the 
housing, and bounds: outlet .port 39. Spud 54 projects axially upward a short distance 
10 . from the end waU 37 toward the open tod 42 of 
" , if necessary or desirable, an autdmatic drain valve (not shown) can be iiistalled in 

the end wair 37 of the housing, siich as desc^^ .This 
patent is incorporated herein by reference. • ' 

Referring how to Figures 2-5 , a support core or tiifae 56 exteiids along the axial 
15 ■ centei: line, of the housing, and mcludes a threaded inner end 57 which is screwed iiitp, and 
seaHngly received in spud 54. - The inner end of the support core includes a short annular 
. ' ■ skirl 58 (see also Figure 8). which is radially outwardly spaced from the core; and is 
closely outwardly received around spud 54. Tlie support core 56 includes a series of ribs 
or flights as at 60 along its length.. FU^ts 60 preferably extend in a continuous heHx, and 
.20 facihtate the movement of fixel ^ong the length of the support core, as well as, provide, 
uniform support along.the inside surface of tiie filter elemeut 36. The support core 56 
preferably has one of more opaiirigs 62,(Figure 3) toward, its outer (upper) end 64 to 
aliow fhel to pass inward into the support pore. The femaindd: of the length of the 
support core can be imperforate, or may also have j^propriiate opaungs, depeiiding iq)on, 
25 " tiie desired level of fuel to be maintained in the support, core. In certain situatiipns, it \s 
desired to maintain a certain level of fuel m the support core for th^ 
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the filter during start-up. Finally, the support core includes an. outer annular shoulde?: 66 
and an inner annular step 68 (Figure 5)^ both at appropriate locations along the length of 
the core, and Uie reasons for which will be described below. Siupport core 56 is foiined 
of materiaU e.g., hard plasitic, appropriate for the particular apphcation. 

An extension and locking .assembly, indicated generally at 70 in Figure 4, is 
received in svippbrt core 56. Extension and locldng assembly. 70 prevents the covqr 34 
. fiom being attached to housing body 32 unless a proper filter element is installed in the 
hbiteing. To this end, the extension, and locking assembly TQ, include a locking member 
74 and . a bj^^a^s membei: 76; with locking member 74 being closely aiid slixtoigly 
..received in bypass member 76, and bypass member 76 beiug closely 'and sljdingly 
tecdved in support core 56. As Shoym- in Figure 3, locking member-74 includes 'a bpdy 
78 with a series of lower openings -79 for fluid flow, a series of upper openirigs 80, an. 
annular base 82; and ah enlarged annular head 84. The base 82 of the locking member 
includes a radiaUy-outward projecting annular flange 86 (see Figure 5). , Body 78 
includes a series of iimer axial channels or slots 90, which are positioned to sUdingly 
receive fingers 92 of bypass member 76. Locking member 74 is preferably forined 
\initarily (in one piece) firom appropria;te material, such as hard plastic. 

Bypass member 76 includes fingers 92 and ah enlarged ahjiular head 94 which 
oyerla;^ the ailarged annular head 84 of locking inember 74 when fingers 92 are 
■ received in channels 90. Fingers 92" extend along slots 90 in locking member 74, and 
project outwardly (downwardly in the Figures) through iq)per .openings 80. A^ 
impKforatfe.dome^shaped end wall 96 is provided radially .inwardly of head. 94, a^ shown 
in Figure 4: Bypass member 76 is also preferably formed unitarily (in one piece) fiom 
appropriate material, such as hard plastic. . " ■ ' . • .• ,. 

A rdain. spring 1 GO is provided in surrbunding relation to the outer (uppet) end of 
support cojre 56 and the locldng member 74 and bypass member 76. Spring 100 extends 
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between aiinular shoulder 66 on support pore 56. iand the enlarged head 84 of locking 
member 74. Spring 100 iirges thehead bf locking member 74 dgainst the head of bypass 
niember 76, and hence urges these components axially outward from support core 56. 
When bypass member 76 is received in locking niember 74, fingers 92 of bypass. 
. 5 'member 76 project axially thrpugh openings 80 in locking member 74 and are received.; 

. • > between the aunular base 82 of the locking member and the inside surface of the support 
coire^ as best, seen in Figure 5. The aonular flange 86 of the base 82 iirges the jSngers 92 
radially Outward agaiiist tihe iimer surface of the Support core, and creates an interference 
fit to retain the locking niember and bypass member in the support core, that is, to 
.10 prevent the main spring 100 from pushing these components entirely outwardly .froiii lie 
support core. A bypass spring 1 02 is provided internally of the dome-shaped end wall 96 
(as seen in Figm-e 4), and biases bypass member 76 outwardly a\vay from locking 
member 74, Bypass spring 102 extends between the dome-shaped end wall 96 and a 
radially itiward directed annular spring stop 106 (Figure 2) pn locking member 74. 
. 15 . , As indicated above, the extension and locking assembly prevents attachment of 

. tiie cover 34 to the housing body 32 without a proper filter elenient installed in the 
housing. As illustrated in Figure 4, the main spring 100 normally urges the locking 
member and bypass member outwardly such that the distal inner ends of the fiigers 92 of 
the bjpass membeir 76 are axially oiztward of the annular step 68 (F;igure 5) :in the support . 

20 core. The annular base 82 of the lockiiig member 74 urges the fingers: 92 radially 
. outward against the support core, such th^t the fingers engage the step /arid prevent the 
extension and locking assernbly from being pushed inwardly ihtb the support cdre. As 
illustrated in Figure 9, the extension and locking assembly 70 has an axial length 
sufficient that the cover 34 cannot be fiilly screwed onto the housing body 32 when the 

25. extension and locking assembly is in its outer position. 

■ , • . . ■ ■ ' ■ ' ■ . . ' • • 

• To disengage the bypass naember firom the step in the support corCj the base 82 of 
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the locking meiriber is moved axially away (iriward^^ from flie distal ends of the fmgers 
.92 of tibie bypass member. As shoWn in Figure 6, the head 94 of the bypass member has ^ 
series of openings • 110 that allow access to the underlying head 84 of the locking 
^ member. The filter element has end cap 114, which as shown in Figure^ 7^ 
5" . of distinct, axially-extendihg protrusions 116 corresponding to the location of the 
. , openings 110 in the bypass valve head 94. / As illustrated, fourvsuch protrusions 116 are 
shown in a generally ' evehly-spa,ced aiMiular .airangembntj however the niunber iand 
spacing of the protrusions can vary depending upon the nmnber and Ipcatipri of openings 
II 0, and it is noted that only a sragle protrusion may be necessary in some applications. 
10 : The distal ends of the prptnlsions 116, and/or the lajids 118 between the openings 110,. 
can have angled or heUcal ramped surfaces, td, faciUtate the orientation of the jprotrusions 
with the openings 1 10. The angled or helical surfaces forcie or urge the filter eleinent to 
rotate when the element is : installed in the housing such that the protrusions . 116 
automatically become aligned with the opeiiings UO. / - 
15 When the filter element is installed in the housing, the protrusions ! 16 on the end 

: cap 1 14 proj ect through opeiiings 1 10, and engage the head 84 of the locldng member 74. 
The protrusions 116 force the locldng member axially inward iuto- the support core, as 
shown in Figures 2 and 8. The base 82 of the locking memter moves axially away frbin 
the inner ends of .fingers 92 of bypass member 76, thereby ^allowing the fingers to 
20 disengage from step 68 and the bypass member to sHde iuwardly into the support core. 
: This , allows the extension and locking assembly to retract into the support core, 
compressing main spring 100, and allows the cbyer 34 to be attached to the housing body 
. - • 32. The length of the protrusions necessary to move the locking member an appropriate 
; . axial distance can be easily determined. ' ... • 

25 . It should be appreciated that, an element without a proper arrangement of 

' ' ' . prctrusion(s) will not engage the head of the locking member, and the.exteiision and 
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ipckittg assOTibly will remain locked in its outer position. It will not h6 possible to attaeh 
. th6 coyer 34 to tiie housing body 32. Thxis, the 'invention not only prevents the operation 
of the fitter without a filter element installed, but also .prevents the operation of the filter 
even if an element is installed, but where the element fails to have a proper arrangement 
of prQtrusioii(s), . 

Referring again to Figures 2 and 3, the filter element 36 includes a ring of 
filtration media 120 formed of an appropriate materiar:in an appropriate manner. ; The 
element also includes a disk-shaped end ,cap 114 sealingly bonded (such as with 
adhesive) to the outer (upper) end of thb media ring; and an opposite disk-shaped end cap 
122 sealingly bonded (sUch as with adhesive) to the inner (lower) end of the media ring. 
The €ind cap 122 includes a central, circular opening 124 dimensidned to receive the 
support core 56 and enable the -filter element to be removeably locate th^ support 

core, A short annular flange 126 projects axially downward and bounds opeiung l'24 in 
end, cap 122, to provide a fluid-ligiit seal against the. sleeve 5.8 of the support core. 
Alternatively (or in addition), an 0-ring or resiUent gasket , (not shown) can be provided 
bet^veen the end cap 122 and the support core 56. 

The buter end cap 114 also includes a central opening 128, with a (fiameter 
somewhat smaller than the. opening 124 end cap 122. As shown in Figure 7, an annular 
flange 130 boimds the openhig 128 in end cap 1 14, and. projects a short distance axially- 
inward into the filter element froni end cap 1 14 toward md cap 122 (but terminating at a 
point much closer to end qap 114 than pnd c^ip 122). . The annxilar flange 130 is spaced 
■ radially . inward fi:om; .the '.ring of filtration media 120 and ' radially, outvvard from 
protrusions 116,:and includes a tapered distal end 132 which is dimensioned to engage 
flush against the. dome-shaped end wall 96 of the bypass member 76; when the element is^ 
located in the housing (see, e g!. Figure 2). The hmer and outdr end caps 114,122 are 
preferably each fomied of an. appropriate material' (such as plastic) unitarily (in one 
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. piece) in a. conventional toamer, su^ \ . . . 

Th^ domq-shaped end wall 96,9^d bypass spring 102 of the bypass member, and 
the flange 130. on the end cap 114 prbvide a bypass, valve, for the filter element. When 
the element is Ibciated in the housing, the flange 130 engages and seals against the dome- 
5 . . shaped end wall 96, thereby preventing fluid jfrom bypassing the element. When an 
- ' overpressure situation exists in the peripheral region 40 of the element, such as when the 
element becomes plugged, the pressure forces bypass member 76 inwardly against bypass 
spring 102, thereby.creating a flow gap between the end wall 96 and tlie flange 130, and 
' aUowing . fluid tp bypass |he element The spring coiistant of bypass spring 102. can be 
.10 ; chosen to determine the appropriate; cracking force for the bypass featdre. Furttier 
discussion of the bypass valve caii be found, for example, in U.S . Patent No. 5,770,054. 
• it is noted liiat the bypass valve is. to optional featiffe, aad that jiib could also be 
. coniBgured without such a bypass valve, in which case end wall 96 and spring 102 would 
be albseiit, md the end cap 114 would berContmuous (imperforate) across its diameter. ; . 
15 it is iUiistrated /a^^^ that the iockmg member and bypass member iare 

received internally of the. support core, .it is anticipated that wiffi appropriate 
modifications, the bypass member and Iockmg member , could 1^ 
around (outwardly from) the support core. In this case, the bypass member and locking 
' meinber could function in' the same manner as described above to lock :the extension and 
20 . locking assembly in an putward position when an element is absent frorii the housing, and 
allow liie extension and locking assembly to move inwardly vrheii an. appropriate filter 
element is locaited in the housing. ' 

When the elemeiit is installed properly in flie housing, the fiiel entering inlet port 
38,fIows into the peripheral region 40 surrbundiiig the element^ and then radiatUy inward 
25 . through the element to the support c6re;56. The filtered fuel then passas. through tiie 
support core to Ihte outlet 39. If to element becomes clogged and "a bypass valve is 
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' provided, the valve wm allow fluid to bypass the client Avhen the fimd pressure ia the 
peripher4 region 40 exceeds a predetermined amom^^ \Whenit is desixahle to change a 
. ^ent bleirient; the cbW 34 is' removed (screWed off), and the elWnent can be easily 
accessed and replaced witii a fresh element To jfaclUtate th6 easy grasping of the spent 
5 . element, the extension and locking assembly 70 automaticaUy pushes the spent element 
: oktwardly a short ditoce by virtue ofmain spring 100. This. ;aiso aUows at.least spmb of 
: . the fixel to drip off the element and remam in fee filter housing, rather than drip onto tte 
suirouhdiiig area during element removal. / 
. A sebpnd Embodiment of the extensioii and locking assedably 70 is illustrated in 

10 . . Figures 10 and 11 . Tnl this embodiment, the bypass feature is- provided by a separate 
valve component, in<^cated generaUy at 144. Valve componeht 144 operates in the same 
inaimer as the.bypass valve descaibed above, and iricludes a body 146; an enlarged valve 
head 148; and a pair of elongated and axiaily-extending fingers 15.0,. each of which have a 
caich 132 at Iheir ' distal ends. The body 146. of the . valve, component is received in a 
15 circular opening defined, by an annular support 154. in the dpckiiig member, ^with the ', 
' catches 152 engaging the support 154 to prevent the valve couiponent from. being 
, ; •. -.• removed from locking member 74. Bypass spring 102 extends between the head 148 " of; 
'the:y^ve component and an inner annular shoulder 155 of the bypass member, .kid urges 
.... valve compoiient 144 outwardly from the support core. • '. :: . " 

The enlarged annular head is absent from the locidng member 74 illustrated in 
.Figure 11, .Instead, the valve head 148 and the catches 152 on the fingers 150 of the . 
valve tomponent 144 retmn.the bypass member and valve component together. Main 
spring 100 is appUed ^ectly to the enlarged head 94 of the bypiass member; The outer 
end of fingers 157 of locking member 74 are accessible through the ppenings 110 in tiie 
head 94 of the bypass membe^j and can be engaged by the protrusions 116 on end cap 
- 114 to move the locidng member inwMdly Into the support core. i?he locking m.ember 74 



25 
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and bypass? member' 76 otherwise. the same configuration as discussed previously 
and operate in the same marmer, to Ipck the exte^sion and 1^^ 
. -position if an. elenient is absent,, or if an element does, hot have an appropriate 
. toangemeri^ ; . 

5 . ' A further embodiment of the filter element of the present invention is illustrated 

in Figure 12. In this embodilhent, theprotrusioiis 116 are formed in a separate end piece 
160. End piece l60 has an annular configuration, and fits against the inside surface of the 
end cap 114, The end piece 160 can be peimahently fixed to the end cap, such as with, 
adhesive/ or cain rderely be locaited against the end cap and held in plaice by fiiction fit, or 
1 a ■ by^the interaction with the locking: member 76. The angled or helicai distal, iend surfaces 
^ of the protrusions are clearly visible in this Figure. The remamder of the filtei: element is 
preferably tile sarne as (described previously. . 

Referring how toFigures 13-22, a further featuire of the present invention is that a 
. fluid-tigjit container is provided for the filter element that substantially ' reduces, if not 
15 - eliminates, fouling the isilrrounditig area with dripping fixel. The container is also haiidy 
for shipping, and eliminates the need for a shipping carton or box. . Referring j&rst to 
. Figures 13-16, the container is indicated generally at 164, and includes an imperforate,' 
cup-shaped body 166, and an imperforate lid or cap 168. The cup-shaped body has a 
sidewaU 169 with a cylindrical dimension slightly larger than the element, and disk- 
20 shaped eiid. wall 170. The body and hd fonn a fluid-tight enclosure! witii a diinension 
slightly larger than, the eienieht to entirely enclose the filter element. The body also has a 
diraension suffi to enable it to .be inserted into the housing body 32, between the 
housing body 32 and the filter elernent 36; . 

. Lid .168 has an aiihular, a^ 171, which as shown in 

25 . Figure 16; closely receives and cooperates with a bead 172 bounding tiie open end of the 
housing body to enable the lid to.be easily attached to and rerhoved fonn the body. Other 
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.. teclmiques are of course possible for easily attaching, the. lid. to the body/ suqh as 
corresponding screw threads, and any techniciue is possible, as long as it .allows relatively 
easy attachment .and removal of &e M 

' . The container 164 further includes a retaining' device, inidicated generally at 174, 
. 5 integral with isitiier the sidewall 119 or eiid wall 170. As shown in Figiore 15, the 
retaining device 174 can juiclude a resihent member,: such as an annular chaimel or ridge 
175 formed in the sidewall 32/ that engages airotmd the outer periphery of end cap 114. 
The sidewall 1 69 has some resiHency to allow the container body 166 to be easily located 
over the filter element, and snap around the. end cap 114 to hold the end cap against end 

■-: .-.-io- . .wglino. ' . • 

An alternative embodiment of the retaining device 1^ In 
V . this embodiihent; an annular bead 178 is formed near the end wall 170, and engages the 
periphery bf the end cap 114 when the coiitkruer is. located over* the Jiltei: element. The 
• annular beiad 178 is likewise, formed in sidewall 169, and the sidewall resiUently deflects 
.15 . . to allow the contaiiier body 166 to be easily located over tiie filter element 

The body 166 arid hd 16 are preferably formed fi-om inexpensive, lightwei^t 
. . rnaterial, such as plastic, polypropylene, polyethylene, polycarbonate, PET, or other 
similar material. The material is preferably easily incinerated (burned), or at » least 
recyclable. The body 166, including retaining device 174, and lid 168 are each 
20 , preferably fonned.xmitary (in one piece) by appropriate techniques, such as; injection 
: . . molding, v^icuum-fomiing or drawing. While the dimensions of the body and lid can 
. vary, it is preferred that the body and lid have relatively thia. walls, and it has b ben found 
. that abody. and hd with a waii thickness, of between .0.015 and 0.030 inches, provides a 

. durable, inexpensive and incm^ . . ' 

25 ; . . . As should be appireciated,. When the filter element is to be changed, the fresh 
. element is removed from, the container 164; The fresh element is preferably inverted in . 
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. the comainer.fof shipping, and the end caps on the element da^ be dimensiondd such that 
the retaining device does not retain the fresh elraient ih the container, or tie./elemBrit is 
oily loosely retained.. In any case, the body" of th^ empty container is then inverted and 
located open-end first, down around the filt.er element. This is facilitated by iihe element 
. being supported somewhat outwardly fronj the housing, as discussed above.; The 
container is pushed downwardly until.the retaining device is received and snapped aroimd 
the end cap. The body of the container can then be removed from the housing, thereby 
simultaneously removing the element. When the container body/is free from the housing, 
the container body is quickly inverted to reduce the amouiit of fuel or oil dripping onto 
the surrounding area. This also virtually eliminates skinrcontact with the element and the 
fuel or oil. Once inverted, the container body catches any f emaming fuel or oU,.: and the 
lid I6iS can be easily a:ttached to the body 166 to form W fluid-ligtht enclosure for the- 
element; Since it is preferred tiiat the element lis comprised of combustible materials, the 
spent element and container can then be, disposed pfia an incinerator. 

While the retaining device is illustraited above as being uiiitary with the sidewall 
af the container;. the retaining device dan alternatively be unitary with flie end wall 170,. 
or formed as ^ separate piece, and pennanently 'fixed. to the end wall or sidewalL There 
are numerous embodiments of the retaining device that would be appropriate for the 
present invention. For exiample, as shown in Figure 18, the retaining device 174 can be 
formed at the oppoisite, open end of the container body 166, and comprises a channel, 
ridge or bead 180 in sidewall 169 that isriaps aroiind the opposite end cap 122 of the 
element ■ . . 

Figure 19 shows a further embodiment, where, the container body can include a 
retaihirig device 174 coinprijsing a screw thread 181. The screw thread cooperates with 
end cap 122 to allow the container body to be screwed onto the end cap; The lid (not 
shown) can ttien have cooperating internal threads to allow the lid to be ea^sily screwed 
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onto (and off of) thexont^^ 
: . Figures 20 and 21: ShoW a still further, embodimmt, where the retaining device 
174 comprises an amular flange 182 centrally, located on the end: wall 170 of the 
contaiaer body 156, .and received in tiie central opening 128 of the end cap 114 of the 
,elenient The flange I8;2 includes an aianular, radially-outward directed catch 186. at the 
: distal inner end that defprtnably engages the annular flange 132 surrounding opening 128 
ia end cap 1 14 to retaia the element to the coptainer, \ 

The length of the container body 166 can of course vary,, with the ..lid 168. 
consequently having a longer or shorter , axial ..length such thait the two components 
entirely encapsulate the elemeat As shown, in Figure 22, the cqntainief body 166 is 
shown as a relatively short coinpohent, only as long as .necessary that the retainer device 
174 snaps around the end cap 114 of flie' element The M 168 would then have a 
reliatively long lengt^ to fidly encapsulate the element. Other alternatives are. of course 
• possible. ' ' * - 

V , ; Thus, as described above, the filter of the present invention prevents an improper 
filter element from being lised in the filter and prevents operation of the filter without a 
filter element in place. Mess and environn^ental issues are substantially reduced, if r^ot 
eliminated, during an element change. The filteir element is also simple arid low-cpst to. 
manufacture; . •• . . ^ r ' ; .. 
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. What is ciaiiued is: . .. ' / 

1.1. A fluid-tight storage container (164) 

2 disk-sbaped end cap (114, 122) at either end of the filter element, the container. (164) 

3 charaGterized as including: . 
i) . -a first thin-walled container portion (166); the . first Container portion 

5 \ having a dimension sufficient to enclose at least a portioij of the filter elemeiit 

•6''- .^^ (;36j;:- //-'^ ; ' : - ^ 

7 ii) a second thin-waUed container portip)i (^ 

S . also having a dimension su^cient to enclose at leai^it a portion of the filter 

.9.*. element (36), the first and second container portions coimectable ta form a fluid- . 

10 . tight enclosure for the filter element; ' . " . ; . 

iii) means (174) integral with one of the container portions (166, 168) for 

J2 retainingthefilterelement (36) to the one contain^ ^ -; . 

13 / iv) means. (171, 172) for removably connecting, the first container portidn 

1^ , (166) to tihe second cdhtairier portion (168) so as to.fprm a fluid-tight enclosure for 

15 .the filter element: (36). ; . \ . ; ' : 

-1 : • 2.A The container (164). as in claim 1, wherein the fu^t container portiori (166) 

2 comprises a cup-sh^ed body (166) with a disc-shaped end wall (170), and a relatively 

3 long cylindrical sidewall (169) projectiug axially away from the end wall (170), and the . 

4 second container portion (168) includes a relatively short annular. Up portion (71), the 

5 aimular lip portion ;(7r) closely receiving the cylindrical sidewall (169) of the body (165) 
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'6 .. to allow: the second container portion (168) to be easily coimected to and removed Scorn 

7 the first container portion (166). 

1 3. The container (164) as in either of the previous claims, wherein the. first and . 

2 second pbntiner portions (1.66,168) are formed of . . 

1.4. The container (164) as. in any of the previous plaims wherein the retaining means 

■\ 2. (174) is resiliently deflectable to engage a portion of the filter element (36) tb removably 

3 , retain the filter, element (36) to the one c^^^ / 

1 5. . : The container (64) as in claim- 4, wherein the. retaining ' means (174) mcludes ;an 

. 2 anniJar fla^ bead,, channel or ridge. <1 75, 178, 180, 181, 182) that can defbrmably 

3 engage and retain one end cap (1 14, 122) of ike filter element (36). ; . 

1 6. A filter element (36) rempyeably positionable between a pair of housing portions • 

. 2 (32, 34), said filter element (36) including ring-shaped filtration media (120), a first end 

3.; cap (1 14) sealingly bonded to a first end of the filtration media (120), and a second end 

4 . cap (122) sealingiy bonded to a second end of the filtriation media. (120); the second end 

5 cap (122) including an opening (124) along the central axis of the filter element (36); 
. 6 said first end cap (H 4Xalso including an opemng (128) along the central axis of the filter 

7 , elenient (36), characterized in that said central opening (128) of said first end pap (114) 
« , . has a smaller diameter thain said central opening (124) of said second end cap (122), said : 
. 9 . central opening of said first end cap teing defined by an annular flange (130) integral 

10 with said first end cap (1 14) and projecting axially inward a short distance from said first 

; ti . end '.cap toward said second end cap (114) and terminating at a point closer to said first 
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- . 1.2 . . end. cap 1 14) than said second end cap (122), said annular flange . (1 3 0) spaced radially 

13 inward from- the ring of filtration media: . (120); ,ancj a series of distinct elongated .. 

14 protrusions (116) integral with said first end cap (1 14) and spaced radially outward from 
15 . ' . ' said annular flaiige (130) between saidi flange (130) and said ring.of fillratibn nied^^ 
IjS (120), said blongated protrusions (116) also projecting axially iiiward a short distance 

. 17* . . jfrom said first end cap (114) toward said second end dap (122). ; . • . - • 

' . 1 7. . The filter element as in claim 6, wherein said elongated protrusion^ (116). are 

2 . unitapr.:\vith said first end cap (114), and ^^e evenly spaced in 4ih annular aixangement 
. 3 sunrounding said aimidar flange (130).. . . . . 

1 8. . . A filtqr assembly (30) including the filter element (36) as ia claim 6, aiid a filter 

2 housing body (32) , said filter housing body (32) having a closedi end (37) and an open 

3 . end (42), and including: . • . 

. 4 . . a. central support core (56) fixed to the closed end (27) of the housing and 
. 5 extending: toward the open end (42) of the .. housing, satid central support core (56) 

6 . .mcluding an internal annular step (68) along the leagth of the core (5(5); 

7 . an extension and locking assembly (70) slidingly disposed within said support 

8 core (56)j said extension and locking assembly (70) including a bypass member (76) . 
. 9 . closely received within the support core. (56), and a Ibcking.meinber (74) closely received 

10 ' within the bypass member (76), and positioned to iirge the bypass nieiriber (7.6) radially 
11;. outward into engagement \nth the support core (56^^ 

.12 ? a raiain spring (100) biiasing said extension and locking assembly (70) axially. 

13 ^ ^ outward firom the support core (56), wherein said extension and. locking assernbly (70) is 
•14 normally in an position outward from said support core (^^^^ 

15 (76) engaging^ the internal step (68) on tiie support - core to maintain the extension ?ind 
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: ' 16 ; locldng assembly (70) in the outward position, said protrusions (1 IjS) of the first end cap 

17 . (114) engaging the locking member (74) wheti the elenieiit is located in flie filter housing. 

. : 18 / body (32) and moying.said locking member (74) relative to the bypass member (76) to a 

19 . position where the lockiiig member (74) . allows the bypass member (76) to disengage 

.20 firom the internal step (68) and allow the extension and locking assembly (70) to be 

21. . moved inwardly into the support core (56). 



1 .9. The filter assembly (30) as in claini 8, wherein the main spring (100) outwardly 
2 . sxittounds , the $upp.ort core (56), and extends between an outer shoulder (66) along the 

. ^ 3 lengtoof the Suppprt core (56) and an enlarg^^^ 

.1 lO; - Thefilter assembly (30) as meit^^ 

2 / (76) jhas an eidarged head (94), and said locking member (74) has an enlarged head (84), 

• 3 the enlarged head (94) pf the bypass niember (76) overlying the barged head (84) of the . 

4 . locking member (74), said enlarged head (94) of the bypass member (76) having a series 

•f 5 of openings (110) allowing the protrusions (116) of the element (36) Jo engage the 

. ; 6 underlying head (84) of the locking boLember (74), wherein when the filter eleraent (36). is. . 

7 located in the housing body (32), the protrusions (116) can extend through the openings' 

.8 (1 1 0) in the head (94) of the bypass member (76). and eiigage the: head (84) of the locking 

9. / member (74) and move the^iockihg member (74) jnwiard into the support core (56) 

; lb relative to the bypass. member (76) such that the bypass member (76) allows the locking 
llv . member (74) to disengage from the step (68) of tiie support core (56) and also move ■ 

12/ inwardly iuto; the support core (56): - 

■ 1 11, The filter assembl5^ (30) as iu any of plaims 8-10, wherein the bypass member 

2 (76) has elongated fingers. (92) projecting inwardly into the support . core (56) 
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sinroiinding the ibcking member (74) and said locking menfiber. (74) includes an annular' 
distal inner end (82) positibned in. engagement with the jBngers (92) when the. extension 
and locking assembly (70) is in the outward position and urgihg.the fingers (92) radially 
.outwaocdiato engagement with the step; (68) of the su^ . 

12, The filter assembly (30) as in any of claims claun 84.1, _fiuiher including a cover 
(34) engageable with the housing body (32) to form an enclosure for the filter elemmt 
(36), 3aid housiiig body (32) arid cover (34) having cooperjatiag stnicture (171, 172) 
, allowing tiie cover (34) to be removeably attached to the housing body (32), whereui 
when said extension and locking assembly (70) is in the outwiard position, the extei^ion 
and locking assembly (70) has an axial length' which Merferes and 
prevents the cover (34) firom heing attached to the housing body (32), and when said 
extension and locking assembly (70) is in the inward position, the coyer (34) can be 
attachedto thehousiagbody (32).. * . : . . - . . 

13... The filter assembly (30) as in any of claims 8-12, wherein said bypass member 
(76) includes a bypass valve (144) and bypass spring (102) urging the bypass yalye (144) 
outwardly against the central opening (128) iu the one end cap (1 14) to prevent fluid flow 
thereflirough, said bypass valve (144) moveable away from the opening (12,8) in response 
to an overpressure condition in thq housing body (32) to allow fluid to flow tttroupji the 
opening (128) in the one. end cap (114). ; ^ ' ; 

14. . . The filter assembly (30) as in any of claims 8-13, wherein the bypass spring (102) 
-extends between a valve<head 148 of the bypass yilve 144 and an inner shoulder. (155) m 
the lockiag member (74). v 
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